This study assessed the prevalence and correlates of secondhand smoke (SHS) exposure and attitudes toward smoke-free workplaces among employed U.S. adults.
intrOdUctiOn Secondhand smoke (SHS) is a mixture of the smoke produced by the burning end of a tobacco product and the smoke exhaled by the user (U.S. Department of Health and Human Services [DHHS], 2006) . Among nonsmoking adults, exposure to SHS causes heart disease and lung cancer (DHHS, 2006 (DHHS, , 2010 . In 2006, the U.S. Surgeon General concluded that there is no risk-free level of SHS and that eliminating smoking in indoor spaces is the only effective way to fully protect nonsmokers from the adverse effects of SHS exposure (DHHS, 2006) .
The workplace represents an important setting for the implementation of evidence-based strategies to reduce SHS exposure (Centers for Disease Control and Prevention [CDC], 2007) . Many adults spend the majority of their day in the workplace and the prevalence of tobacco use among workers is comparable to that of the general adult population (CDC, 2011a; DHHS, 2006) . In the United States, considerable progress has been made in increasing the number of statewide comprehensive smoke-free laws that prohibit tobacco smoking in all indoor areas of public places and worksites, including restaurants and bars. As of December 2013, 26 U.S. states and the District of Columbia (DC) have enacted comprehensive smoke-free laws (CDC, 2013) . In addition, nearly 600 municipalities had local level comprehensive smoke-free policies in effect as of this date (Americans for Nonsmokers' Rights Foundation [ANRF], 2013a). The implementation of such laws has been shown to reduce SHS exposure and the incidence of certain adverse health events among both nonsmoking hospitality workers and the general public (CDC, 2013; DHHS, 2006) . Research also indicates that smoke-free laws can help facilitate smoking cessation and the adoption of voluntary Advance Access publication May 8, 2014 nicotine & tobacco research, volume 16, number 10 (October 2014) 1307-1318
SHS Exposure
Exposure to SHS in the workplace was determined by the question, "Now I'm going to ask you about smoke you might have breathed at work because someone else was smoking, either indoors or outdoors. During the past 7 days, on how many days did you breathe the smoke at your workplace from someone other than you who was smoking tobacco"? Response options ranged between "0" and "7." Respondents who answered "1-7" were classified as exposed to SHS in the workplace.
Attitudes Toward Smoke-Free Workplaces
Attitudes toward smoke-free workplaces were determined by the questions, "At workplaces, do you think smoking [indoors/ outdoors] should be always allowed, allowed only at some times or in some places, or never allowed"? Respondents who answered "never allowed" to each question were classified as believing that smoking should not be allowed in each respective area.
Current Indoor Smoke-Free Workplace Policy
The presence of an indoor smoke-free workplace policy was determined by the question, "At your workplace, is smoking in indoor areas always allowed, allowed only at some times or in some places, or never allowed"? Respondents who answered "never allowed" were classified as having an indoor smokefree workplace policy.
Smoking Status
Smoking status was determined using the questions, "Have you smoked at least 100 cigarettes in your entire life?" and "Do you now smoke cigarettes every day, some days, or not at all?" Respondents who reported smoking ≥100 cigarettes in their lifetime and now smoking cigarettes "every day" or "some days" were classified as current smokers. Respondents who reported smoking ≥100 cigarettes in their lifetime and now smoking cigarettes "not at all" were classified as former smokers. Respondents who reported not smoking ≥100 cigarettes in their lifetime were classified as never-smokers. Due to the known adverse health effects of SHS exposure on nonsmokers (DHHS, 2006) , analyses pertaining to SHS exposure were restricted to former and never-smokers only; these two categories were combined into a single "nonsmoker" category. In contrast, analyses pertaining to attitudes toward smoke-free workplaces included three separate categories for smoking status: current, former, and never-smokers.
Respondent Characteristics
Respondent characteristics included: sex (male or female), age (18-24, 25-44, 45-64, or ≥65 years) , race/ethnicity (nonHispanic White, non-Hispanic Black, Hispanic, non-Hispanic Asian, non-Hispanic native Hawaiian/Pacific Islander, nonHispanic American Indian/Alaska Native, non-Hispanic multiple races, non-Hispanic other race), education (0-12 years [no diploma], graduate equivalency degree, high school graduate, some college [no degree], associate degree, undergraduate degree, graduate degree), annual household income (<$20,000, $20,000-$49,999, $50,000-$99,999, ≥$100,000, unspecified) , sexual orientation (heterosexual/straight, lesbian/gay/ bisexual/ transgender [LGBT], unspecified), U.S. Census Region (Northeast, Midwest, South, West), and current cigarette smoking status (current, former, never). Unspecified responses comprised 11.9% and 5.5% of the total responses for annual household income and sexual orientation, respectively.
Data Analysis
Data were analyzed using SAS-Callable SUDAAN 10 (RTI International) and weighted to adjust for the differential probability of selection and response. Final weights were also poststratified by state using known population distributions (sex, age, race/ethnicity, marital status, education, and telephone type) from the American Community Survey (U.S. Census Bureau, 2011). For states with a small number of cellular respondents, the use of both landline and cellular data resulted in a large unequal weighting effect. Therefore, national and state estimates were calculated differently. For national estimates, both landline and cellular sample members were included. For state estimates, cellular respondents were only included for states with a cellular sample of at least 200 (California, Florida, Georgia, Illinois, Louisiana, New Jersey, New York, North Carolina, Ohio, Oklahoma, Pennsylvania, and Texas). National estimates were calculated overall and by sex, age, race/ethnicity, education, income, sexual orientation, and smoking status. Due to limited sample size, only overall estimates were calculated at the state level. Differences between estimates were conservatively considered statistically significant if 95% CIs did not overlap. Additionally, chi-squared tests were used to assess statistical differences between subgroups (p < .05). Estimates with a relative SE ≥40% were not reported.
resUlts

SHS Exposure
Among employed adult nonsmokers, 20.4% reported exposure to SHS at their workplace in the past 7 days (Table 1) . Prevalence of SHS exposure was significantly lower among those with an indoor smoke-free workplace policy (16.4%) than among those with no policy (51.3%). By sex, prevalence of SHS exposure was significantly higher among males (23.8%) than females (16.7%). When compared to all other subgroups within each respective characteristic, prevalence of SHS exposure was significantly lower among those ≥65 years old (10.4%), with an undergraduate (15.8%) or graduate (11.9%) degree, and with annual household income ≥$100,000 (14.8%). By race/ ethnicity, prevalence of SHS exposure was significantly higher among non-Hispanic Blacks (25.6%), Hispanics (29.2%), and non-Hispanic American Indians/Alaska Natives (29.5%) than among non-Hispanic Whites (17.7%). No significant difference was observed between heterosexual/straight (20.2%) and LGBT (25.7%) respondents. By U.S. region, the prevalence of SHS exposure was significantly higher in the West (23.3%) than the Northeast (19.3%) and Midwest (17.1%). By state, this prevalence ranged from 12.4% in Maine to 30.8% in Nevada (Table 2) .
Attitudes Toward Indoor Smoke-Free Workplaces
Among all employed adults, 83.8% believed smoking should never be allowed in indoor areas of workplaces (Table 3 ). The prevalence of those who believed smoking should never be allowed in indoor areas was significantly lower among Note. All estimates presented in the table were calculated among both landline and cellular telephone respondents combined. CI = confidence interval; NH/PI = native Hawaiian or Pacific Islander; AI/AN = American Indian or Alaska native; GED = graduate equivalency degree; LGBT = lesbian, gay, bisexual, or transgender. a Respondents were considered nonsmokers if they reported not smoking ≥100 cigarettes in their lifetime or smoking ≥100 cigarettes in their lifetime and now smoking "not at all." Respondents were considered exposed if they reported breathing tobacco smoke from someone else who was smoking in the workplace in the past 7 days. b Respondents were considered to have an indoor smoke-free workplace policy if they reported smoking was "never allowed" at their workplace. Respondents who reported smoking was "allowed only at some times or in some places" or "always allowed" were not considered to have a policy. a Respondents were considered nonsmokers if they reported not smoking ≥100 cigarettes in their lifetime or smoking ≥100 cigarettes in their lifetime and now smoking "not at all." Respondents were considered exposed if they reported breathing tobacco smoke from someone else who was smoking in the workplace in the past 7 days. b Respondents who reported "not at all" to the questions, "At workplaces, do you think smoking [indoors/outdoors] should be always allowed, allowed only at some times or in some places, or never allowed"? c Estimates for these states were calculated among both landline and cellular telephone respondents combined (n = 12). Estimates for all other states were calculated among landline respondents only. Table 2 ). The prevalence of those who believe smoking should never be allowed in indoor areas was significantly lower among those who reported being exposed to SHS in the workplace in the past 7 days (85.3%) compared to those who reported no exposure (Table 3) . When compared to those not exposed to SHS in the workplace in the past 7 days, the prevalence among exposed respondents was lower for males, those aged 25 or more years, non-Hispanic Whites and non-Hispanic Asians, heterosexual/straight individuals, and those with an Associate degree, annual household income of $20,000-$49,999, or who live in the Midwest or South.
Attitudes Toward Outdoor Smoke-Free Workplaces
Among all employed adults, 23.2% believed smoking should never be allowed in outdoor areas of workplaces (Table 4) . The prevalence of those who believed smoking should never be allowed in outdoor areas was significantly lower among males (18.4%) than females (28.8%) and significantly higher among those aged ≥65 years (29.5%) than any other age group. By race/ethnicity, the prevalence of those who believed smoking should never be allowed in outdoor areas was significantly lower among non-Hispanic Whites (20.3%) than non-Hispanic Blacks (30.4%), Hispanics (30.8%), and non-Hispanic Asians (32.6%). By education, this prevalence was significantly higher among those with a graduate degree (31.4%) than any other education group. The prevalence of those who believed smoking should never be allowed in outdoor areas was significantly higher among those with annual household income of <$20,000 (26.8%) and ≥$100,000 (26.2%) compared to $20,000-$49,999 (21.3%) and $50,000-$99,999 (21.3%). No significant difference was observed between heterosexual/ straight (22.9%) and LGBT (19.6%) respondents. By smoking status, the prevalence of those who believed smoking should never be allowed in outdoor areas was significantly higher among never-smokers (30.3%) than both former (18.5%) and current (5.8%) smokers. By U.S. region, the prevalence of those who believe smoking should never be allowed in outdoor areas was significantly higher in the West (25.9%) than the South (22.3%) and Midwest (21.8%). By state, this prevalence ranged from 14.9% in Kentucky to 29.9% in Arizona and California (Table 2 ). The prevalence of those who believe smoking should never be allowed in outdoor areas was significantly lower among those who reported being exposed to SHS in the workplace in the past 7 days (21.7%) compared to those who reported no exposure (28.7%) (Table 4) . When compared to those not exposed to SHS in the workplace in the past 7 days, the prevalence among exposed respondents was lower for both males and females, all age groups, non-Hispanic Whites and Hispanics, heterosexual/straight individuals, and those with some college education, an Associate degree, or an undergraduate degree, annual household income of $20,000 or more, or who live in the Midwest, South, or West.
discUssiOn
To our knowledge, this study is the first to provide both national and state representative estimates of past 7-day SHS exposure and attitudes toward indoor and outdoor smoke-free workplaces among employed U.S. adults. The findings reveal that more than four-fifths of employed adults believe indoor areas should be smoke free and nearly one-quarter believe outdoor areas should be smoke free. However, approximately one-fifth of employed U.S. adult nonsmokers are still exposed to SHS in Note. All estimates presented in the table were calculated among both landline and cellular telephone respondents combined. CI = confidence interval; NH/PI = native Hawaiian or Pacific Islander; AI/AN = American Indian or Alaska native; GED = graduate equivalency degree; LGBT = lesbian, gay, bisexual, or transgender; NA = not applicable. a Respondents who reported "not at all" to the questions, "At workplaces, do you think smoking indoors should be always allowed, allowed only at some times or in some places, or never allowed"? b Respondents were considered nonsmokers if they reported not smoking ≥100 cigarettes in their lifetime or smoking ≥100 cigarettes in their lifetime and now smoking "not at all." Respondents were considered exposed if they reported breathing tobacco smoke from someone else who was smoking in the workplace in the past 7 days. the workplace, and disparities in exposure exist across states and subpopulations. These findings underscore opportunities for continued efforts to educate the public about the dangers of SHS and to expand protections from SHS in the workplace, particularly among states and subpopulations with the greatest burden of exposure. The prevalence of workplace SHS exposure in the present study was markedly lower among workers who reported having an indoor smoke-free workplace policy compared to those who reported not having such a policy. This finding is consistent with the extensive body of scientific research showing that the adoption and enforcement of comprehensive smoke-free policies that prohibit smoking in all indoor areas of workplaces and public places, including bars and restaurants, is the most effective way to fully protect workers and the general public from the adverse health effects of SHS exposure in these environments (DHHS, 2006; IARC, 2009) . With adequate planning and education, such policies are relatively easy to implement and achieve high levels of compliance at minimal expense (DHHS, 2006; IARC, 2009; World Health Organization [WHO], 2009 ). In addition to reducing self-reported and objectively measured SHS exposure among the general population of nonsmokers Fong et al., 2006; Haw & Gruer, 2007) , comprehensive smoke-free policies are associated with reductions in self-reported respiratory symptoms and improved lung function among nonsmoking hospitality workers, declines in hospitalizations and emergency room visits for heart attacks and asthma in the general population, and do not have an adverse economic impact on the hospitality industry (DHHS, 2006 (DHHS, , 2014 Goodman, Haw, Kabir, & Clancy, 2009; IARC, 2009; Institute of Medicine [IOM], 2009; Mackay, Haw, Ayres, Fischbacher, & Pell, 2010; Millett, Lee, Laverty, Glantz, & Majeed, 2013; Tan & Glantz, 2012) . The adoption of comprehensive smoke-free policies can also help facilitate smoking cessation and the adoption of voluntary smoke-free home rules (Cheng et al., 2011; DHHS, 2006; Hopkins et al., 2010; IARC, 2009) . Based on evidence of the cost-effectiveness, feasibility, and popularity of smoke-free laws, the WHO recommends several key measures for protecting workers and the public from SHS exposure (WHO, 2009) . These measures include enacting laws requiring all workplaces and public places to be 100% smoke free. In the United States, notable progress has occurred over the past decade in enacting comprehensive smoke-free policies (CDC, 2011b) . In 2002, Delaware became the first state to implement a comprehensive smoke-free policy, and as of December 2013, 26 states and DC had instituted such laws (CDC, 2013) . Comprehensive smoke-free policies have also been instituted in nearly 600 localities, and approximately 49% of the U.S. population (149.7 million individuals) was covered by a state or local comprehensive smoke-free policy as of January 2, 2014 (ANRF, 2013a,b). However, gaps in smoke-free law coverage, especially in the southern United States and in states with laws that preempt local smoking restrictions, are contributing to disparities in SHS protections (CDC, 2012a) .
This study found disparities in SHS exposure and attitudes toward smoke-free workplaces across states and subpopulations. For example, SHS exposure was higher among men, younger individuals, those with less education and less income, non-Hispanic Blacks, Hispanics, and multiracial nonHispanics. Previous studies have found that male, younger, blue collar, service, and non-Hispanic Black individuals are less likely to be covered by a strong smoke-free policy and more likely to be exposed to SHS at work (Arheart et al., 2008; Gerlach, Shopland, Hartman, Gibson, & Pechacek, 1997; Gonzalez, Sanders-Jackson, Song, Cheng, & Glantz, 2013; Shopland, Anderson, Burns, & Gerlach, 2004) . In the present study, attitudes toward smoke-free workplaces were more favorable among females, older individuals, those with more education and income, non-Hispanic Blacks, Hispanics, and non-Hispanic Asians. These findings are generally similar to variations in exposure and attitudes toward smoke-free environments in the general population (CDC, 2008 (CDC, , 2010 King, Dube, & Tynan, 2013) and may be the result of multiple factors, including lower smoking rates among some of these groups, cultural factors related to the social disapproval of smoking, or differences in receptivity toward tobaccorelated health messages and understanding of the hazards of SHS exposure (CDC, 2011b; Siahpush, McNeill, Hammond, & Fong, 2006 Note. All estimates presented in the table were calculated among both landline and cellular telephone respondents combined. CI = confidence interval; NH/PI = native Hawaiian or Pacific Islander; AI/AN = American Indian or Alaska native; GED = graduate equivalency degree; LGBT = lesbian, gay, bisexual, or transgender; NA = not applicable. a Respondents who reported "not at all" to the questions, "At workplaces, do you think smoking outdoors should be always allowed, allowed only at some times or in some places, or never allowed"? b Respondents were considered nonsmokers if they reported not smoking ≥100 cigarettes in their lifetime or smoking ≥100 cigarettes in their lifetime and now smoking "not at all." Respondents were considered exposed if they reported breathing tobacco smoke from someone else who was smoking in the workplace in the past 7 days. (CDC, 2011b (CDC, , 2012b . Additionally, more favorable attitudes were observed among those who reported not being exposed to SHS in the workplace in the past 7 days compared to those who were exposed. These findings are consistent with studies showing increased favorability for smoke-free environments following policy implementation Tang et al., 2003) and higher levels of favorability among nonsmokers than smokers (Osypuk & Acevedo-Garcia, 2010) . A higher proportion of workers believed smoking should never be allowed in indoor areas of workplaces compared to outdoor areas, irrespective of state or subpopulation. Nonetheless, nearly one-quarter of workers believed smoking should never be allowed in outdoor areas of workplaces, which is consistent with previous assessments of population-level attitudes toward smoke-free outdoor areas (Thomson, Wilson, & Edwards, 2009 ). Research suggests that outdoor SHS exposure can exceed acceptable air quality standards (Licht, Hyland, Travers, & Chapman, 2013) , and smoking restrictions are increasingly being adopted in outdoor areas, including health care facilities, transport settings, universities, parks, beaches, and within specified distances from building entryways (ANRF, 2013c; Thomson et al., 2009) .
Strengths of the study include the use of nationally and state representative data, as well as the inclusion of a cellular phone sample for national and some state estimates. However, the study is subject to at least four limitations. First, cellular telephone respondents were excluded from state-specific analyses for states with less than 200 cellular phone respondents, which limits the generalizability of the results to this subpopulation in those states. However, cellular respondents were included in all national estimates, as well as state-specific estimates for 12 states with sufficient sample size. Moreover, a secondary analysis of data at the national level, as well as the twelve states for which there was sufficient sample to include cellular estimates, found no significant difference between the landline-only sample and the combined landline and cellular sample for any of the assessed indicators. Second, the NATS sampling frame did not include institutionalized populations and persons in the military; therefore, the findings are not generalizable to these subpopulations. Third, both the limited recall period of 7 days and the use of a self-reported survey could have resulted in an underestimation of true SHS exposure (Max, Sung, & Shi, 2009 ). Finally, the response rate was 37.6% and state-specific response rates ranged from 28.2% to 49.3%. Lower response rates can increase the potential for bias; however, estimates of tobacco use and SHS exposure from NATS are comparable to those from other populationlevel surveys with higher response rates (King et al., 2012; King, Dube, & Homa, 2013) .
cOnclUsiOns
Findings from the 2009-2010 NATS indicate that most employed U.S. adults believe indoor areas of workplaces should be smoke free and nearly one-quarter of employed U.S. adults believe outdoor areas of workplaces should be smoke free. Nonetheless, approximately one-fifth of employed U.S. adult nonsmokers are exposed to SHS in the workplace and disparities in exposure exist across states and subpopulations. Since the implementation of 100% smokefree policies is the only effective way to fully eliminate exposure to SHS in indoor environments, efforts to protect employees from SHS exposure and to educate the public about the dangers of SHS and benefits of smoke-free workplaces could be beneficial.
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